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(57) ABSTRACT

A nail print apparatus, including: a printing unit which has a
print head that performs printing on a nail of a finger or toe;
and a control unit which controls the printing unit on a basis
of image data including position information that shows a
position to attach at least one decorative part to the nail so as
to print placement information including the position infor-
mation on the nail.
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1
NAIL PRINT APPARATUS AND PRINT
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

The entire disclosure of Japanese Patent Application No.
2012-274764 filed on Dec. 17, 2012 including description,
claims, drawings, and abstract are incorporated herein by
reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a nail print apparatus
which performs printing on a fingernail and a print method
thereof.

2. Description of Related Art

The nail print apparatus is a print apparatus which prints
design images such as colors and pictures on fingernail sur-
faces of a person. Such nail print apparatus is described in
Japanese Unexamined Patent Application Publication No.
2003-534083, for example.

By using such apparatus, nail art can be enjoyed easily
without visiting nail salons and such like.

In the nail art conducted at a nail salon and such like,
decoration is also applied by attaching decorative parts such
as rhinestones to nail portions after applying a base color to
the surfaces of the nail portions and drawing various pictures
and such like.

In contrary, conventional nail print apparatuses have no
function of providing information regarding attachment posi-
tions of the decorative parts such as rhinestones and the type
of decorative parts suitable for the design.

Thus, when a user intends to apply decoration as in the nail
salons, the user needs to determine the location and such like
of decorative parts and attach them to the nails by himself/
herself after nail printing is performed.

However, when applying such decoration by himself/her-
self, the user does not know the positions to attach the deco-
rative parts on the nails or cannot determine what kind of
decorative parts to select and attach, and thus it is difficult to
apply decoration as intended.

Also, in a case of recreating a nail art while seeing a sample
such as a picture, the user conventionally needs to place the
decorative parts on his/her own nails while comparing the
nails with the sample. However, it is difficult to attach the
decorative parts such as rhinestones to the nails, which have
no marks, at the same positions as the sample.

Thus, it is difficult to casually enjoy decorated nail arts.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a nail print
apparatus and a print method thereof which can enable any-
oneto casually enjoy a decorated nail art by enabling a user to
easily attach decorative parts to appropriate positions when
printing a nail design which is designed to attach decorative
parts on nails.

In order to solve the above object, according to one aspect
of the present invention, there is provided a nail print appa-
ratus, including: a printing unit which has a print head that
performs printing on a nail of a finger or toe; and a control unit
which controls the printing unit on a basis of image data
including position information that shows a position to attach
at least one decorative part to the nail so as to print placement
information including the position information on the nail.
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According to another aspect of the present invention, there
is provided a print method of a nail print apparatus, the nail
print apparatus including a printing unit having a print head
that performs printing on a nail of a finger or toe, the method
including: controlling the printing unit on a basis of image
data including the position information that shows a position
to attach at least one decorative part on the nail; printing
placement information including the position information on
the nail.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, advantages and features of the
present invention will become more fully understood from
the detailed description given hereinafter and the appended
drawings which are given byway of illustration only, and thus
are not intended as a definition of the limits of the present
invention, and wherein:

FIG. 1 is a perspective view showing an example of the
outer appearance of a nail print apparatus in the embodiment,
which shows a state where a cover is open;

FIG. 2is a perspective view showing an inner configuration
of' the nail print apparatus of FIG. 1;

FIG. 3 is a sectional view showing a printing finger fixing
unit of the nail print apparatus of FIG. 1, which shows a fixed
state where an index finger to a little finger as printing fingers
are inserted into a printing finger inserting unit;

FIG. 4 is a sectional view of the nail print apparatus of FIG.
1 seen from the front side;

FIG. 5 is a sectional view of the nail print apparatus of FIG.
1 seen from the lateral side;

FIG. 6 is a sectional view of a main part schematically
showing a relationship among a finger inserted into the print-
ing finger inserting unit, a photographing unit and a printing
unit;

FIG. 7 is a main part block diagram showing a control
structure of a nail print apparatus according to the embodi-
ment;

FIG. 8 is a diagram showing a configuration example of a
nail design storage area;

FIG. 9 is a flowchart showing a print control process in the
embodiment;

FIG. 10A is an explanation view showing a configuration
example of print data and a state where the print data is printed
on a nail in a case of printing in a normal mode;

FIG. 10B is an explanation view showing a configuration
example of print data and a state where the print data is printed
on anail in a case of printing in a part reduction print mode;

FIG. 10C is an explanation view showing a configuration
example of print data and a state where the print data is printed
on a nail in a case of printing in a “location guide and size
information print mode”;

FIG. 10D is an explanation view showing a configuration
example of print data and a state where the print data is printed
on a nail in a case of printing in a location guide print mode;

FIG. 11A is a diagram showing a state of a nail after printed
in the location guide print mode;

FIG. 11B is a plan view of the nail showing a state where
decorative parts are attached to the nail shown in FIG. 11A;

FIG. 11C is a diagram of the nail shown in FIG. 11B seen
from the nail tip side;

FIG. 12A is a diagram which shows a modification
example of the embodiment, showing a state of a nail after
printed in the location guide and size information print mode;
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FIG. 12B is a diagram which shows the modification
example of the embodiment and is a plan view of the nail
showing a state where decorative parts are attached to the nail
shown in FIG. 12A; and

FIG. 12C is a diagram which shows the modification
example of the embodiment, and is a diagram of the nail
shown in FIG. 12B seen from the nail tip side.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Hereinafter, a nail print apparatus and a print control
method thereof according to the present invention will be
described in detail with reference to the drawings.

Though the after-mentioned embodiment is provided with
various technical limitations to perform the present invention,
the scope of the present invention is not limited to the follow-
ing embodiment and illustrated examples.

FIG. 1 is a perspective view showing an external appear-
ance of a nail print apparatus in the embodiment.

FIG. 2 is a perspective view showing an inner configuration
of the nail print apparatus.

The nail print apparatus 1 of the embodiment is configured
to print images including placement information of decora-
tive parts to be attached to nails on user’s nails in addition to
print a desired picture on the user’s nails as mentioned below.
Thus, the nail print apparatus 1 assists a user to attach the
decorative parts to the nails so that the decorated nail art can
be casually enjoyed.

Here, “decorative part” is a part which a user attaches onto
anail T to decorate the nail T after the printing process on the
nail T by the nail print apparatus 1. The decorative parts are
the decorative parts pl to p6 in after-mentioned FIGS. 11B
and 11C, for example.

As the “decorative parts”, rhinestones, natural stones such
as precious stones and semiprecious stones, seals, beads and
crystal glass such as crystal glass manufactured by Swarovski
can be adopted, for example. The decorative parts are not
limited to the above examples.

As shown in FIG. 1, the nail print apparatus 1 includes a
case main body 2 and a cover 4.

The cover 4 is connected to the case main body 2 so as to be
rotatable via a hinge 3 provided at a rear end portion on the
upper surface (top plate) of the case main body 2.

The cover 4 is rotatable from a state of lying on the top plate
of the case main body 2 to a state (see FIG. 1) of vertically
providing with respect to the top plate of the case main body
2 with the hinge 3 as the supporting point.

The case main body 2 is formed in a nearly oval shape in a
plan view from above.

An opening/closing plate 2¢ is provided at the front side of
the case main body 2 so as to be able to flip up and down.

The opening/closing plate 2¢ is joined to the case main
body 2 via a hinge (not shown in the drawings) which is
provided at the lower end portion of the front surface of the
case main body 2. The opening/closing plate 2¢ is for opening
and closing the front surface of the case main body 2.

The shapes and configurations of the case main body 2 and
the cover 4 are not limited to the examples illustrated here.

An operation unit 12 is set on the upper surface (top plate)
of the case main body 2.

The operation unit 12 is for performing various input by a
user.

The operation unit 12 is provided with a power switch
button to turn on the nail print apparatus 1, a stop switch
button to stop an operation, a design selection button to select
a nail design (see FIG. 8, for example) to be printed on a nail
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T, a print start button to instruct the print start and operation
buttons 121 for performing other various types of input, for
example.

In the embodiment, a design selection screen for selecting
a nail design is displayed on a display unit 13, for example.
Then, by the user selecting the desired nail design with the
operation button 121, the nail design to be printed is selected.

In the embodiment, as described later, a print mode can be
selected between a “normal mode” in which a nail design
itself is printed and an “attachment guide mode” in which
placement information of decorative parts (decorative parts
pl to p6 of FIGS. 11B and 11C, for example) can also be
printed. In the “attachment guide mode”, it is assumed that
decorative parts are to be attached.

The user can select a desired print mode between the “nor-
mal mode” and the “attachment guide mode” by operating the
operation buttons 121.

Inthe embodiment, when selecting the print mode in which
placement information of decorative parts is also printed, the
user can further set colors of portions corresponding to the
decorative parts by operating the operation buttons 121.

A display unit 13 is set at a nearly central portion of the
upper surface (top plate) of the case main body 2.

The display unit 13 is configured by including a liquid
crystal display (LCD: Liquid Crystal Display), an organic
electroluminescent display and other flat display, for
example.

In the embodiment, on the display unit 13, an image (here-
inafter, called “finger image”) obtained by photographing a
printing finger U1, a nail image (image such as the outline of
a nail T) included in the finger image, a design selection
screen for selecting an image (that is, “nail design” in FIG. 8)
to be printed on the nail T, thumbnail images for design
confirmation, instruction screens for displaying various
instructions are appropriately displayed, for example.

A touch panel may be integrally formed on the surface of
the display unit 13. In such case, it is configured so that
various types of input can be carried out also by a touching
operation of touching the surface of the display unit 13 with a
stylus pen which is a writing tool of sharpened stick and write
down by being pressed against the touch panel surface and a
fingertip, for example. In this case, the touch panel on the
display unit 13 also functions as an operation unit for per-
forming various input.

An apparatus main body 10 of the nail print apparatus 1 is
contained in the case main body 2.

The apparatus main body 10 includes a printing finger
fixing unit 20, a photographing unit 30 and a printing unit 40
which are shown in FIG. 2 and a control device 50 (see FIG.
D.

The printing finger fixing unit 20, the photographing unit
30, the printing unit 40 and the control device 50 are provided
in a machine casing 11.

The machine casing 11 is configured by including a lower
machine casing 11a and an upper machine casing 115.

The lower machine casing 11a is formed in a box shape and
is set at the lower side in the case main body 2. The upper
machine casing 115 1s set above the lower machine casing 11a
and at the upper section inside the case main body 2.

The printing finger fixing unit 20 is provided in the lower
machine casing 11a of the machine casing 11.

That is, the lower machine casing 11a is provided with a
printing finger inserting unit 20a, a non-printing finger insert-
ing unit 205 and a grasping unit 20c¢, and the printing finger
fixing unit 20 is configured by including them.
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Here, the printing finger inserting unit 20a is a finger insert-
ing unit for inserting fingers (hereinafter, called “printing
fingers U1”") corresponding to nails T to be printed (see FIG.
3.

The bottom surface (upper surface of the grasping unit 20¢
in the embodiment) of the printing finger inserting unit 20a
functions as a finger placement unit (printing finger place-
ment surface) to place the printing fingers Ul.

Photographing, printing and such like of each of the print-
ing fingers U1 are performed in a state where the printing
finger U1 is placed on the printing finger placement surface
(upper surface of the grasping unit 20¢) of the printing finger
inserting unit 20q as the finger placement unit.

The non-printing finger inserting unit 204 is a finger insert-
ing unit for inserting a finger (hereinafter called “non-printing
finger U2”) other than the printing fingers.

The grasping unit 20c¢ is a part which can be held between
the printing fingers U1 inserted into the printing finger insert-
ing unit 20a and the non-printing finger U2 inserted into the
non-printing finger inserting unit 205.

In the embodiment, the grasping unit 20c¢ includes a divid-
ing wall which divides the printing finger inserting unit 20a
from the non-printing finger inserting unit 205.

As for the end of the grasping unit 20¢ from where fingers
are inserted, the preferable shape of the cross-section is a
circle, an oval, a polygon and such like which are naturally
fitted when abutting with bases U3 of the printing fingers U1
and the non-printing finger U2 so that the grasping unit 20¢
(dividing wall) can be held firmly between the printing fingers
U1 and the non-printing finger U2 in a state where the entire
balls of the printing fingers U1 abut the finger placement
surface.

For example, the four fingers (index finger, middle finger,
ring finger and little finger) other than the thumb of the left
hand are the printing fingers U1, as shown in FIG. 3, the user
inserts the four printing fingers Ul (index finger, middle
finger, ring finger and little finger) into the printing finger
inserting unit 20a and inserts the thumb which is the non-
printing finger U2 into the non-printing finger inserting unit
205.

In such case, the printing fingers U1 are fixed on the grasp-
ing unit 20¢ by the user holding the grasping unit 20¢ between
the printing fingers U1 and the non-printing finger U2.

FIG. 4 is a sectional view of the nail print apparatus 1
according to the embodiment seen from the front side.

FIG. 5 is a sectional view of the nail print apparatus 1 seen
from a lateral side.

FIG. 6 is a main part sectional view schematically showing
a positional relationship between the printing finger Ul
placed in the printing finger inserting unit 20a and the pho-
tographing unit 30 and the printing unit 40.

As shown in FIGS. 4 and 5, the photographing unit 30 is
provided on the upper machine casing 1156 in the machine
casing 11.

That is, a substrate 31 is set on the upper machine casing
114, and a camera 32 as a photographing device is set at the
central portion of the lower surface of the substrate 31.

It is preferable that the camera 32 includes a built-in driver
and has approximately two million pixels or more, for
example.

The camera 32 photographs the nail T of the printing finger
Ul inserted into the printing finger inserting unit 20q to obtain
a nail image (a finger image including the nail image) which
is an image of the nail T of the printing finger U1.

On the substrate 31, lights 33 such as white LEDs are set so
as to surround the camera 32. The lights 33 illuminate the nail
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T of the printing finger U1 at photographing by the camera 32.
The photographing unit 30 is configured by including the
camera 32 and the lights 33.

In the embodiment, an after-mentioned nail information
detecting unit 512 detects at least one of the shape of the nail
T, the position of the nail T, and the curvature of the nail T as
nail information on the basis of the nail image obtained by the
camera 32 as the photographing device.

The photographing unit 30 is connected to a photographing
control unit 511 (see FIG. 7) in an after-mentioned control
device 50 and controlled by the photographing control unit
511.

Image data of the image obtained by the photographing
unit 30 is stored in a nail image storage area 521 of an
after-mentioned storage unit 52.

The printing unit 40 is mainly provided in the upper
machine casing 115.

That is, as shown in FIGS. 4 and 5, two guide rods 41 are
bridged in parallel to each other between the both side boards
of the upper machine casing 115.

A main carriage 42 is slidably set at the guide rods 41.

As shown in FIG. 5, two guide rods 44 are bridged in
parallel to each other between a front wall 42a and a rear wall
42b of the main carriage 42.

A secondary carriage 45 is slidably set at the guide rods 44.

A print head 46 is mounted on the central portion of the
lower surface of the secondary carriage 45.

Inthe embodiment, the print head 46 is an ink-jet type print
head which makes ink be in the form of micro droplets and
directly sprays the ink droplets onto a target to be printed to
perform printing.

The recording method of the print head 46 is not limited to
the ink-jet type.

In the embodiment, the printing unit 40 is provided with a
print head 46 which can print ink of yellow (Y), magenta (M)
and cyan (C), for example.

The print head 46 includes a nozzle array formed of a
plurality of nozzles spraying ink of the colors.

The print head 46 provided in the printing unit 40 is not
limited to the print head 46 spraying ink of the three colors. A
print head 46 spraying ink of another color may be further
provided.

The print head 46 prints an image (nail design) on the
surface of the nail T of the printing finger U1.

The print head 46 performs printing on the nail T of the
printing finger Ul on the basis of the nail information
detected by the after-mentioned nail information detecting
unit 512.

In the embodiment, as mentioned above, in addition to the
“normal mode” in which the nail design itself is printed, the
“attachment guide mode” in which placement information of
decorative parts can also be printed can be selected as the print
mode.

Then, when the “attachment guide mode” is selected, the
print head 46 prints the placement information of decorative
parts to be placed on the nail T on the nail T as after-men-
tioned.

Ink cartridges 48 for supplying ink to the print head 46 are
provided in the lower machine casing 11a.

The ink cartridges 48 are connected to the print head 46 via
an ink supply tube (not shown in the drawings) to appropri-
ately supply ink to the print head 46. Here, the configuration
may be such that the ink cartridges are mounted on the print
head 46 itself.

The main carriage 42 is joined to a motor 43 via a power
transmission unit and is configured to move to the left and
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right (left and right in FIG. 4) of the nail print apparatus 1
along the guide rods 41 by the forward-reverse rotation of the
motor 43.

The secondary carriage 45 is joined to a motor 47 via a
power transmission unit and is configured to move back and
forth (left and right in FIG. 5) of the nail print apparatus 1
along the guide rods 44 by the forward-reverse rotation of the
motor 47.

The printing unit 40 is configured by including the guide
rods 41, the main carriage 42, the motor 43, the guide rods 44,
the secondary carriage 45, the print head 46, the motor 47, the
ink cartridges 48 and others.

The motor 43, the print head 46 and the motor 47 of the
printing unit 40 are connected to the print control unit 515 of
the after-mentioned control device 50 and controlled by the
print control unit 515.

The control device 50 is set on the substrate 31 disposed on
the upper machine casing 115 and the like, for example.

FIG. 7 is a main part block diagram showing a control
structure in the embodiment.

As shown in FIG. 7, the control device 50 is a computer
which includes a control unit 51 having a CPU (Central
Processing Unit) and such like and a storage unit 52 having a
ROM (Read only memory), a RAM (Random access
memory) and such like which are not shown in the drawings.

Various programs for operating the nail print apparatus 1
and various data are stored in the storage unit 52.

Specifically, in the storage unit 52, various programs such
as a print data generation program for generating print data
suitable for a print mode, a nail information detecting pro-
gram for detecting nail information ofthe nail T and a printing
program for performing a printing process are stored, for
example, and the control device 50 executes the programs to
control the units of the nail print apparatus 1.

In the embodiment, the storage unit 52 is provided with a
nail image storage area 521 for storing a nail image of the nail
T of the printing finger U1 of the user obtained by the pho-
tographing unit 30 and a nail design storage area 522 for
storing nail design image data ND to be printed on the nail T.

FIG. 8 is a diagram showing a configuration example of the
nail design storage area 522 in the embodiment.

As shown in FIG. 8, the nail design image data ND is stored
for each of the nail designs (nail designs A to n in FIG. 8, for
example) in the nail design storage area 522.

Here, each of the nail design image data ND includes
completed image data d1, base design data d2, part location
data d3 and part design data d4.

The nail design image data ND may be common to all the
fingers. However, it is preferable to prepare different nail
design image data ND by the type of finger.

Generally, since the nail size varies by the type of finger, for
example, well-balanced nail designs can be printed on nails of
fingers if nail design image data ND in which many decora-
tive parts are placed is prepared for the nail of the thumb
which is relatively large and nail design image data ND in
which few decorative parts are placed is prepared for the nail
of the little finger which is relatively small.

When the nail design is prepared by the type of finger in
such way, a set of nail design image data ND which are related
to each other may be prepared in the nail design storage area
522 for the nail of each finger of thumb to little finger so that
the nail designs having unity are printed on all the fingernails
of'the thumb, index finger, middle finger, ring finger and little
finger.

The nail design image data ND may be stored as a nail
design for a large nail and a nail design for a small nail, for
example, in the nail design storage area 522 by the size so that
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the user can freely select the nail design image data ND
suitable for each size of his/her fingernails and combine the
nail design image data ND.

FIG. 8 shows specific examples of completed image data
d1, base design data d2, part location data d3 and part design
data d4 for a nail design A.

As shown in FIG. 8, the completed image data d1 is data
showing a completed image when the nail design A is printed
on the nail T and including images of decorative parts to be
attached onto the nail T in the nail design A.

The completed image data d1 is used when displaying the
design confirmation screen on the display unit 13, for
example.

In the embodiment, the completed image data d1 includes
part size data d1-1 (see FIG. 10C) which is size information of
decorative parts forming the nail design A.

The completed image data d1 may include color informa-
tion, shape information and such like of decorative parts.

The base design data d2 is data of a background design of
the nail design A.

The part location data d3 is data showing position infor-
mation of decorative parts to be attached onto the background
design of the nail design A. The part location data d3 is
formed of x and y coordinates which specify the position of
each ofthe decorative parts when placing the nail T on an x-y
plane, for example.

The data type of the part location data d3 is not especially
limited as long as the positions of the decorative parts can be
specified.

The part design data d4 is data of images showing the
shapes and sizes of the decorative parts to be attached onto the
nail T in the nail design A and includes shape information and
such like of the decorative parts.

The part design data d4 further includes part color data
d4-1 (see FIG. 10C, for example) which is color information
showing the colors of the decorative parts forming the nail
design A.

The part design data d4 may further include size informa-
tion and such like showing the sizes of the decorative parts.

In a functional view, the control unit 51 includes functional
units such as the photographing control unit 511, the nail
information detecting unit 512, the print data generation unit
513, the display control unit 514 and the print control unit
515.

The functions as the photographing control unit 511, the
nail information detecting unit 512, the print data generation
unit 513, the display control unit 514 and the print control unit
515 are achieved in cooperation between the CPU of the
control unit 51 and the programs stored in the ROM and such
like of the storage unit 52.

The functional units included in the control unit 51 are not
limited to the above examples.

The photographing control unit 511 controls the photo-
graphing unit 30 to photograph each of the printing fingers U1
of the user and obtains the nail image of the nail T (finger
image including the nail image).

The nail image obtained by the photographing unit 30 is
stored in the nail image storage area 521 of the storage unit 52.

The nail information detecting unit 512 detects the nail
information for the nail T of the printing finger U1 on the basis
of the nail image obtained by the camera 32 which is the
photographing device.

Here, the nail information includes the outline of the nail T
(the nail shape), the height of the nail T (location in the
vertical direction of the nail T) and the curvature of the nail T
(nail curvature), and the nail information detecting unit 512
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detects at least one of the nail shape, nail height and nail
curvature as the nail information.

In the embodiment, the nail information detecting unit 512
detects the outline of the nail T (nail shape) on the basis of the
nail image.

Specifically, the nail information detecting unit 512 detects
the outline (shape) and location of the nail T from the finger
image which is obtained by the camera 32 and includes the
nail image of the nail T of the printing finger U1, and obtains
the outline as information represented by x and y coordinates
and such like.

Though the method of detecting the outline (shape) of the
nail T by the nail information detecting unit 512 is not espe-
cially limited, for example, the nail information detecting unit
512 detects the outline (shape) of the nail T on the basis of the
difference in color and such like between the nail T and the
other finger portion from the finger image including the nail
image of the nail T of the printing finger U1 obtained by the
camera 32.

The method of detecting the outline (shape) of the nail T by
the nail information detecting unit 512 is not especially lim-
ited and not limited to the above examples.

In a case where the nail information detecting unit 512 also
detects the nail height and the nail curvature, printing can also
be performed in consideration of the shape of the nail T in the
height direction, which can achieve more highly accurate
printing.

The print data generation unit 513 generates print data
corresponding to the print mode selected by the user operat-
ing the operation unit 12 and such like.

In the embodiment, as mentioned above, the “attachment
guide mode” in which the placement information of decora-
tive parts can also be printed can be selected as the print mode
in addition to the “normal mode” for printing the nail design
itself.

Here, the placement information of decorative parts
includes at least one of the position information showing the
guide of the attachment positions of decorative parts, size
information of decorative parts and color information of
decorative parts.

In the embodiment, any one of the “part reduction print
mode”, “location guide and size print mode” and “location
guide print mode” can be selected as the “attachment guide
mode”.

FIG. 10A shows an example of print data generated by the
print data generation unit 513 and an example of printing
performed on the nail T on the basis of the print data when
printing in the “normal mode” is selected for the nail design A
shown in FIG. 8.

As shown in FIG. 10A, in the “normal mode”, the print data
generation unit 513 extracts the base design data d2, the part
location data d3 and the part design data d4 in the nail design
image data ND. Then, print data is generated on the basis of
the extracted data.

In this case, the print head 46 prints images corresponding
to the decorative parts (the images showing decorative parts
such as images of red or silver rhinestones, for example) in the
same colors as the decorative parts at the positions in the nail
T at which the decorative parts are to be placed.

That is, the print data generation unit 513 generates the
print data so that the image of each of the decorative parts
based on the part design data d4 is printed in the color based
on part color data d4-1 which is included in the part design
data d4.
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As for the size and shape of each of the decorative parts,
printing is also performed on the basis of part size data d1-1
included in the completed image data d1 and the data included
in the part design data d4.

Thus, in the “normal mode”, as shown in the right side of
the arrow in FIG. 10A, an image which looks nice as a nail art
even without attaching decorative parts later similarly to the
completed image when actually applying the nail design A to
the nail T is printed on the nail T.

Further, in a case of attaching the decorative parts after the
printing in the “normal mode”, the images are hardly notice-
able even if the decorative parts are peeled off, which makes
the nail design enjoyable for a long time.

As the nail design image data ND stored in the nail design
storage area 522, the design not intended to attach the deco-
rative parts may be included. In such case, printing in the
“normal mode” is automatically selected.

Here, the left diagram of FIG. 10A is a diagram conceptu-
ally showing the process of generating the print data by super-
imposing the base design data d2, the part location data d3
and the part design data d4, and the rectangles of the base
design data d2, the part location data d3 and the part design
data d4 conceptually show the respective data.

Then, the diagram shows, by illustration, the concept of the
process of generating the print data by superimposing the data
s0 as to correspond to each other in a one-to-one relationship.
The same can be applied to the left diagrams of following
FIGS. 10B to 10D.

Next, FIG. 10B shows an example of print data generated
by the print data generation unit 513 and an example of
printing performed on the nail T on the basis of the print data
when printing in the “part reduction print mode” is selected
for the nail design A shown in FIG. 8.

As shown in FIG. 10B, in the “part reduction print mode”,
the print data generation unit 513 extracts the base design data
d2, part location data d3 and part design data d4 in the nail
design image data ND as in the “normal mode”.

Then, the print data generation unit 513 reduces the sizes of
decorative parts in the part design data d4 to generate print
data on the basis of the respective data.

Here, in reducing the part design data d4, reduction is
performed only on the sizes of the images showing the indi-
vidual decorative parts included in the part design data d4,
and the central positions of the decorative parts are not
moved.

When all the images showing the decorative parts are uni-
formly reduced, the reduced images of relatively small deco-
rative parts are excessively small and the visibility thereof
cannot be secured in some cases. Thus, a predetermined set-
ting value such as a minimum reducible size (mm) may be
previously determined and printing may be performed uni-
formly in the size of the predetermined setting value for the
images which will be equal to or smaller than the setting value
if reduced at the same reduction rate.

Alternatively, printing may not be performed for the
images which will be smaller than the predetermined setting
value if reduced at the same reduction rate.

Alternatively, reduction may not be performed and printing
may be performed at the predetermined size for the images
which will be smaller than the predetermined setting value if
reduced at the same reduction rate.

How to treat the images of the decorative parts which will
be equal to or smaller than the predetermined setting value if
reduced may be previously determined by default. Alterna-
tively, the user may freely set what value (mm) to set as the
predetermined setting value and whether to perform printing
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when the images will be equal to or smaller than the prede-
termined setting value, for example.

Next, FIG. 10C shows an example of print data generated
by the print data generation unit 513 and an example of
printing performed on the nail T on the basis of the print data
when printing in the “location guide and size print mode” is
selected for the nail design A shown in FIG. 8.

As shown in FIG. 10C, in a case of “location guide and size
print mode”, the print data generation unit 513 extracts the
base design data d2, the part location data d3, the part size
data d1-1 and the part color data d4-1 in the nail design image
data ND.

Then, the print data generation unit 513 generates the print
data by superimposing the extracted data.

Here, the spots in the part location data d3 show the posi-
tions of the respective decorative parts, and the numbers (size
numbers) in the part size data d1-1 show the sizes of the
respective decorative parts.

The positions of spots in the part location data d3 and size
numbers in the part size data d1-1 in the print data match the
central positions of the images showing the individual deco-
rative parts included in the part design data d4.

Then, the sizes of the spots and size numbers are made
smaller than the decorative parts so as to be proportional to the
sizes of the respective decorative parts. That is, the sizes are
large for relatively large decorative parts and small for rela-
tively small decorative parts.

In a case where the decorative parts to be attached are
relatively small, when the sizes of the spots and size numbers
corresponding to the decorative parts are made proportional
to the respective decorative parts, the spots and the size num-
bers become excessively small and the visibility of the spots
and size numbers cannot be secured in some cases. Thus, for
example, a predetermined minimum value (mm) of the sizes
of'the spots and size numbers may be previously determined
to perform printing uniformly by the size of the minimum
value for the spots and size numbers which will be smaller
than the minimum value if the sizes thereof are made propor-
tional to the sizes of the decorative parts.

Alternatively, printing may not be performed for the deco-
rative parts for which spots and size numbers will be smaller
than the minimum value.

How to handle the decorative parts for which the spots and
size numbers will be smaller than the predetermined mini-
mum value if the sizes thereof are made proportional to the
sizes of the decorative parts may be previously determined by
default. Alternatively, the user may freely set what value
(mm) to set as the predetermined minimum value and whether
to perform printing when the spots and the size numbers will
be smaller than the predetermined minimum value.

Next, FIG. 10D shows an example of print data generated
by the print data generation unit 513 and an example of
printing performed on the nail T on the basis of the print data
when printing in the “location guide print mode” is selected
for the nail design A shown in FIG. 8.

As shown in FIG. 10D, in a case of the “location guide print
mode”, the print data generation unit 513 extracts the base
design data d2, the part location data d3 and the part color data
d4-1 in the nail design image data ND.

Then, the print data generation unit 513 generates print
data by superimposing the extracted data.

In this case, similarly to the case of “part reduction print
mode”, the spots showing the positions of decorative parts in
the part location data d3 match the central positions of images
showing the individual decorative parts included in the part
design data d4.
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The sizes of the spots, which correspond to the sizes of the
respective decorative parts, are large for relatively large deco-
rative parts and small for relatively small decorative parts.

In a case where the decorative parts to be attached are
relatively small, when the spots corresponding to the decora-
tive parts are reduced according to the sizes of the respective
decorative parts, the spots are excessively small and visibility
of the spots cannot be secured in some cases. Thus, for
example, a predetermined minimum value (mm) of the sizes
of'the spots may be previously determined to perform printing
uniformly by the minimum value for the images for which the
spots will be smaller than the minimum value if reduced
according to the sizes of the respective decorative parts.

Alternatively, printing may not be performed for the deco-
rative parts for which spots will be smaller than the minimum
value.

How to treat the decorative parts for which the spots will be
smaller than the minimum value if reduced according to the
sizes of the decorative parts may be previously determined by
default. Alternatively, the user may freely set what value
(mm) to set as the predetermined minimum value and whether
to perform printing when the spots will be smaller than the
predetermined minimum value, for example.

Furthermore, in the embodiment, the print data generation
unit 513 sets colors of portions showing the decorative parts
when the “attachment guide mode” (that is, any one of the
“part reduction print mode”, “location guide and size print
mode” and “location guide print mode”) is selected.

The print data generation unit 513 sets the colors of por-
tions showing the decorative parts according to the contents
determined by default or the contents selected by the user
operating the operation unit 12 and the like.

As the colors of portions showing the decorative parts, for
example, relatively eye-catching colors which are the same as
or as close as possible to the respective decorative parts to be
attached can be selected.

Alternatively, contrary to the above, a color close to the
base color of the nail design or the ground color of the nail T
which is as inconspicuous as possible may be selected.

In the “attachment guide mode”, it is assumed that deco-
rative parts are attached, and each user has various needs as
for the attachment of decorative parts.

The needs are, for example, (1) easy attachment work of
different decorative parts and (2) to make peeling off of
decorative parts less conspicuous by forming a design with
the printed picture itself when the attached decorative parts
are peeled off.

With respect to this, the various needs can be met by
enabling selection of the colors of the portions showing the
decorative parts so as to be appropriate colors for the various
needs of the users.

When selecting the colors of the portions showing the
decorative parts, the user may select a specific color(s).

Alternatively, the user may select either “eye-catching
color” (colors close to the colors of decorative parts to be
attached, for example) or “inconspicuous color” (close to the
ground color such as a base color, for example).

When a specific color(s) is selected for the portions show-
ing decorative parts, the print data generation unit 513 sets the
selected color(s) as the color(s) of portions showing the deco-
rative parts.

For example, when the “eye-catching color” is selected, the
colors in the part color data d4-1 are set as the colors of
portions showing the decorative parts.

Thus, in the “part reduction print mode”, for example,
images showing decorative parts such as images obtained by
reducing the images of red and silver rhinestones and the like
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are printed as the images corresponding to the decorative
parts in the same colors as the decorative parts at the positions
to place the decorative parts on the nail T by the print head 46.

In the “location guide and size print mode” and the “loca-
tion guide print mode”, for example, the red and silver spots
and the size numbers are printed as images corresponding to
the decorative parts in the same colors as the decorative parts
at the positions to place the decorative parts on the nail T by
the print head 46.

On the other hand, if the “inconspicuous color” is selected,
the print data generation unit 513 sets the colors of portions
showing the decorative parts, according to a rule which has
been previously set, to be intermediate colors between the
respective colors in the part color data d4-1 and the color in
the base design data d2 or to be the color obtained by con-
verting the color in the base design data d2 into a predeter-
mined color tone, for example.

The print data generation unit 513 generates print data of
printing to be performed on the nail T of the printing finger U1
by the print head 46 on the basis of nail information detected
by the nail information detecting unit 512.

Specifically, the print data generation unit 513 performs a
fitting process such as appropriate reduction of nail design
image data ND on the basis of the nail shape detected by the
nail information detecting unit 512.

Though the specific method of the fitting process is not
especially limited, for example, the nail design image data
ND is reduced to such size that the nail design does not run off
the edge of the nail T by setting a shorter one between vertical
and horizontal lengths of the nail T to be printed as a refer-
ence, and thus the nail design image data ND is fitted into the
nail T to generate the print data.

The display control unit 514 controls the display unit 13 to
display various display screens.

In the embodiment, for example, the display control unit
514 displays a finger image obtained by photographing the
printing finger U1, a nail image (an image such as the outline
of nail T) included in the finger image, a design selection
screen for selecting the image (that is, the “nail design” in
FIG. 8) to be printed on the nail T, thumbnail images for
design confirmation and instruction screens for displaying
various instructions on the display unit 13.

The print control unit 515 outputs the print data of the nail
design generated by the print data generation unit 513 to the
print head 46 of the printing unit 40 and controls the printing
unit 40 so as to perform printing on the nail T with the print
head 46 according to the print data.

For example, in a case of printing in the “normal mode”,
print data for printing an image as shown in the left side of
FIG. 10A is sent to the print head 46 via the print control unit
515.

Then, as shown in the right side of the arrow in FIG. 10A,
the image same as the completed image of the nail design is
printed on the surface of nail T by the print head 46.

On the other hand, in a case of printing in the “part reduc-
tion print mode” of the “attachment guide mode”, the print
data for printing the image as shown in the left side of FIG.
10B is sent to the print head 46 via the print control unit 515.

Then, as shown in the right side of the arrow in FIG. 10B,
the base color and reduced images showing decorative parts
are printed on the surface of the nail T by the print head 46.

In a case of printing in the “location guide and size print
mode” in the “attachment guide mode”, print data for printing
an image as shown in the left side of FIG. 10C is sent to the
print head 46 via the print control unit 515.

Then, as shown in the right side of arrow of FIG. 10C, an
image obtained by superimposing the spots showing the posi-
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tions of decorative parts and the size numbers showing the
sizes of decorative parts on the base color is printed on the
surface of the nail T by the print head 46.

In a case of printing in the “location guide print mode” in
the “attachment guide mode”, print data for printing an image
as shown in the left side of FIG. 10D is sent to the print head
46 via the print control unit 515. Then, as shown in the right
side of arrow in FIG. 10D, an image obtained by superimpos-
ing the spots showing the positions of decorative parts on the
base color is printed on the surface of nail T.

Next, with reference to FIGS. 9 to 11, a print method by the
nail print apparatus 1 in the embodiment will be described.

When performing printing by the nail print apparatus 1, the
user turns on the power switch to activate the control device
50, first.

When the user inserts the printing fingers Ul into the
printing finger inserting unit 20a, the photographing control
unit 511 controls the photographing unit 30 to photograph the
nail T of each of the printing fingers U1 and obtains the nail
image.

When the nail image is obtained, the nail information
detecting unit 512 detects the nail shape (outline of the nail T)
as nail information from the nail image.

The display control unit 514 displays the design selection
screen on the display unit 13.

Then, the user operates operation buttons 121 and such like
of the operation unit 12 to select the desired nail design
among a plurality of nail designs displayed on the design
selection screen. Thus, a selection instruction signal is output
from the operation unit 12 and a single nail design is deter-
mined as shown in FIG. 9 (step S1).

When the nail design to be printed is determined, next, the
display control unit 514 displays the print mode selection
screen on the display unit 13 (step S2).

Then, the user operates the operation buttons 121 and such
like ofthe operation unit 12 and selects the desired print mode
among a plurality of print modes displayed on the print mode
selection screen. Thus, a selection instruction signal is output
from the operation unit 12 and the print mode is determined.

Specifically, the control unit 51 determines whether the
“normal mode” is selected as the print mode (step S3).

If the control unit 51 determines that the “normal mode” is
selected (step S3; YES), the print data generation unit 513
extracts the base design data d2, the part location data d3 and
the part design data d4 in the nail design image data ND (see
FIG. 10A).

Then, the print data generation unit 513 generates print
data by fitting the extracted data into the nail shape (outline of
nail T) detected by the nail information detecting unit 512.

The print data generated by the print data generation unit
513 is sent to the print head 46 via the print control unit 515.

Then, on the basis of the print data, as in the drawing shown
in the right side of FIG. 10A, the completed image is printed
on the nail T without change (step S4).

Next, if it is determined that the “normal mode” is not
selected as the print mode (step S3; NO), the control unit 51
further determines whether the “part reduction mode” of the
“attachment guide mode” is selected as the print mode (step
S5).

If the control unit 51 determines that the “part reduction
mode” is selected (step S5; YES), the print data generation
unit 513 extracts the base design data d2, the part location data
d3 and the part design data d4 in the nail design image data
ND (see FIG. 10B).
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Then, for the images showing individual decorative parts
included in the part design data d4, only the sizes thereof are
reduced without moving the central positions of the decora-
tive parts.

Next, the print data generation unit 513 sets the colors of
decorative parts (step S6).

Then, the print data generation unit 513 generates the print
data by fitting the base design data d2, the part location data
d3 and the part design data d4 into the nail shape (outline of
nail T) detected by the nail information detecting unit 512.

The print data generated by the print data generation unit
513 is sent to the print head 46 via the print control unit 515.

Then, on the basis of the print data, as in the drawing shown
in the right side of FIG. 10B, the image obtained by reducing
only the sizes of decorative parts in the completed image is
printed on the nail T (step S7).

Next, if it is determined that the “part reduction mode” of
the “attachment guide mode” is not selected as the print mode
(step S5; NO), the control unit 51 further determines whether
the “location guide and size print mode” is selected as the
print mode (step S8).

If the control unit 51 determines that the “location guide
and size print mode™ is selected (step S8; YES), the print data
generation unit 513 extracts the base design data d2, the part
location data d3, the part size data d1-1 and the part color data
d4-1 in the nail design image data ND.

Next, the print data generation unit 513 sets the colors of
the respective parts (step S9).

Then, the print data generation unit 513 superimposes the
base design data d2, the part location data d3, the part size
data d1-1 and the part color data d4-1 (see FIG. 100) and fits
the superimposed data into the nail shape (outline of nail T)
detected by the nail information detecting unit 512 to gener-
ate the print data.

The print data generated by the print data generation unit
513 is sent to the print head 46 via the print control unit 515.

Then, on the basis of the print data, as in the drawing shown
in the right side of FIG. 100, the spots (spots in colors corre-
sponding to the colors of the decorative parts in the embodi-
ment) as location guides when attaching the decorative parts
and the size numbers as size information are printed on the
nail T (step S10).

Next, if it is determined that the “location guide and size
print mode” of the “attachment guide mode” is not selected as
the print mode (step S8; NO), the control unit 51 further
determines whether the “location guide print mode” is
selected as the print mode (step S11).

If it is determined that the “location guide print mode” is
notselected (step S11; NO), the control unit 51 returns to step
S3 and repeats the determination.

On the other hand, if the control unit 51 determines that the
“location guide print mode” is selected (step S11; YES), the
print data generation unit 513 extracts the base design data d2,
the part location data d3 and the part color data d4-1 in the nail
design image data ND.

Then, the print data generation unit 513 sets the colors of
decorative parts (step S12).

Then, the print data generation unit 513 superimposes the
base design data d2, the part location data d3 and the part
color data d4-1 (see FIG. 10D), fits the superimposed data
into the nail shape (outline of nail T) detected by the nail
information detecting unit 512 and thereby generates the print
data.

The print data generated by the print data generation unit
513 is sent to the print head 46 via the print control unit 515.

Then, on the basis of the print data, as in the drawing shown
in the right side of FIG. 10D, only the spots (in the embodi-
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ment, the spots in colors corresponding to the colors of
respective decorative parts) as location guides when attaching
the decorative parts are printed on the nail T (step S13).

When the printing process is completed, the user removes
the printing finger U1 from the nail print apparatus 1.

Then, the user attaches the decorative parts on the nail T
according to the attachment location guides which are
printed. Thus, the nail design is completed.

FIG. 11A is a diagram showing an example of printing on
the nail T in a case where the nail design A shown in FIG. 8 is
selected as the nail design and the “location guide print mode”
is selected as the print mode.

In this case, the location guide for attaching the decorative
parts are printed on the nail T as the spots in colors corre-
sponding to the colors of the respective decorative parts (for
example, red spots at the positions to attach red decorative
parts and silver spots at the positions to attach silver decora-
tive parts).

FIG. 11B is a diagram showing a state where the decorative
parts are attached onto the nail T according to the printed
location guides.

As shown in FIG. 11B, decorative parts in the same color
(red, for example) are attached to the portions of the rightmost
spot and the second spot from the left in the drawing. Deco-
rative parts in the same color (silver, for example) which is
different from the above (red, for example) are attached to the
portions of the second, fourth and sixth spots from the right in
the drawing. Then, decorative parts in the same color (gold,
for example) different from the above two (red and silver, for
example) are attached to the other spot portions.

In this print mode, the size information (the numbers indi-
cating sizes) of decorative parts are not printed. Thus, the user
cannot precisely determine the sizes of the respective deco-
rative parts from the spots printed on the nail T. Therefore, the
user selects the sizes of the decorative parts to attach them
while seeing a finished goods sample such as a picture. The
user may determine the sizes of decorative parts in his/her
own preference and make appropriate arrangement to attach
them.

FIG. 11C is a diagram of the nail T after attaching the
decorative parts shown in FIG. 11B, the nail T seen from the
tip side of the nail T.

As shown in FIGS. 11B and 11C, red decorative parts pl
and p5 are attached to the portions of the rightmost spot and
the second spot from the left in the drawing, for example.
Silver decorative parts p2, p3 and p4 are attached to the
portions of the second, fourth and sixth spots from the right in
the drawing, for example. Then, gold small decorative parts
p6 are attached to the other four spot portions, for example.

In this print mode, the size information of decorative parts
are printed. Thus, the user can precisely determine the sizes of
the respective decorative parts from the size information
printed on the nail T. Therefore, the user can select decorative
parts in appropriate sizes from the plurality of decorative
parts which are prepared and attach them to appropriate posi-
tions.

The determination procedure of print mode is not limited to
that shown in FIG. 9.

For example, it may be first determined whether any of the
three modes of the “attachment guide mode” is selected, and
if none of the “attachment guide mode” is selected, it may be
determined whether printing in the “normal mode” is
selected.

As described above, according to the nail print apparatus 1
of the embodiment, the placement information of decorative
parts to be placed on the nail T is printed by the print head 46.
Thus, the attachment positions of the decorative parts can be
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confirmed on the nail T. Therefore, compared with a case in
which decorative parts are attached while being compared
with a sample and such like, anyone can easily attach the
decorative parts at appropriate positions for the design and
casually enjoy the nail art decorated with the decorative parts
such as rhinestones.

Since the nail information detecting unit 512 detects at
least one (nail shape, in the embodiment) of the nail shape, the
nail position and the nail curvature as nail information on the
basis of a nail image, printing can be performed so as to fit to
the nail T of the user, and neat printing without uncoated area
and protrusion can be achieved.

In the embodiment, the placement information of decora-
tive parts to be printed on the nail T includes at least one of the
size information of decorative parts and the color information
of decorative parts in addition to the position information of
decorative parts. Thus, where and what type (size and color)
of decorative parts to attach can be easily seen by merely
looking at the placement information printed on the nail T,
and the nail art decorated with decorative parts can be easily
enjoyed even without comparison with a sample.

In a case of the “normal mode”, “part reduction print
mode” and such like, images corresponding to the decorative
parts (for example, images showing decorative parts in the
“normal mode” and the “part reduction print mode”, and
spots and size numbers respectively showing the positions
and sizes of decorative parts in the “location guide and size
print mode” and the “location guide print mode™) can be
printed in the same colors as the respective decorative parts at
the positions to place the decorative parts on the nail T.

Thus, the colors of decorative parts to be attached can be
seen merely by looking at the nail T after printing, and appro-
priate decorative parts can be selected without comparison
with a sample and such like, which enables anyone to easily
enjoy the nail art decorated with decorative parts.

In a case of printing images showing decorative parts in the
same colors as the colors of the decorative parts in the “nor-
mal mode”, a nail art can be formed with the printed image
itself even without attaching decorative parts, and thus fash-
ionable coordination can be casually enjoyed. Furthermore,
in this case, even when the decorative parts are peeled off, the
peeled portion can be less noticeable, which makes the nail
design enjoyable for a long time.

In the embodiment, in the “part reduction print mode”, the
location guide and size print mode” and the “location guide
print mode” which are the “attachment guide modes”, the
images corresponding to the decorative parts are printed in
sizes smaller than those of the decorative parts to be attached.
Thus, when attaching the decorative parts, the images printed
on the nail T do not protrude from below the decorative parts
even when there are some positional gaps, which leads to a
beautiful finishing.

Since the images printed on the nail T do not protrude from
below the decorative part even if the attachment positions are
shifted a little, a little arrangement can be made (the attach-
ment positions of decorative parts can be adjusted) in user’s
preference.

In a case where the “location guide and size print mode” is
selected, ink can be saved compared with the “normal mode”
and the “part reduction print mode”, and in addition, which
size of decorative part to attach is clearly seen, which enables
authentically recreating a professional design without look-
ing at the original sample material and such like.

In a case where the “location guide print mode” is selected,
ink can be saved compared with the “normal mode” and the
“part reduction print mode”, and in addition, images printed
on the nail T are easy to see when attaching the decorative
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parts since less information is printed on the nail T, which
facilitates the attachment work.

Though the embodiment of the present invention has been
described above, the present invention is not limited to the
embodiment, and it goes without saying that various changes
can be made within the scope of the invention.

For example, though the embodiment has been described
by taking, as an example, a case where the part location data
d3 showing position information of decorative parts is formed
by the two-dimensional coordinates of x and y which specify
the positions of the decorative parts on an x-y plane when the
nail T is placed on the x-y plane, the configuration of the part
location data d3 is not limited to this.

For example, the part location data d3 may include infor-
mation regarding decorative parts to be superimposed in the
height direction.

In such case, as shown in FIG. 12A, three-dimensional
attachment positions of decorative parts are printed on the
nail T according to the part location data d3, for example.

Thus, as shown in FIG. 12B, a part p1 which is a red
decorative part in size 12 is attached to the right end of the nail
T according to the printed attachment guides of decorative
parts. Then, a part p3 which is a silver decorative part in size
5 is attached thereon. A part p6 which is a small gold deco-
rative part is further attached thereon. Thus, by attaching
corresponding decorative parts to predetermined positions, a
three-dimensional nail design in which a plurality of decora-
tive parts are superimposed in the height direction as shown in
FIG. 12C can be achieved.

Inthe embodiment, there is shown an example in which the
portions corresponding to decorative parts are printed in the
colors set on the basis of the part color data d4-1 in a case
where the “attachment guide mode” (that is, any one of “part
reduction print mode”, “location guide and size print mode”
and “location guide print mode”™) is selected. However, in a
case of the “attachment guide mode”, it is not essential to
provide the decorative part corresponding portions with the
colors corresponding to the respective decorative parts. For
example, spots, size numbers, images and such like which are
attachment guides of decorative parts may be printed at the
decorative part corresponding portions in any color (a single
color or a plurality of colors) which can be distinguished from
the base color.

The embodiment has been described by taking, as an
example, a case where three types of print modes of the “part
reduction print mode”, the “location guide and size print
mode” and the “location guide print mode” can be selected as
the “attachment guide mode” in addition to the “normal
mode”. However, selectable print modes are not limited to the
examples described here. None of the print modes may be
selected and there may be a print mode other than the above
print modes which can be selected.

Inthe embodiment, in a case of the “location guide and size
print mode”, printing is performed by superimposing the
spots showing colors and positions of the decorative parts and
the size numbers showing sizes of the decorative parts. How-
ever, the contents to be printed in the “location guide and size
print mode” are not limited to them.

For example, by changing the sizes of spots indicating
position information of decorative parts according to the size
information of the respective decorative parts, the positions
and sizes of the decorative parts may be represented only by
the spots. In such case, by changing the colors of spots
according to the color information of the respective decora-
tive parts, the colors of decorative parts can also be repre-
sented by the spots.
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By placing the size numbers showing sizes of the decora-
tive parts at positions corresponding to the position informa-
tion of the decorative parts, the positions and sizes of deco-
rative parts may be represented only by the size numbers. In
such case, by changing the colors in which size numbers are
shown according to the color information of decorative parts,
the colors of decorative parts can also be represented by the
size numbers.

In such way, in a case of representing the positions and
sizes of decorative parts by only the spots or only the num-
bers, there is an effect that the spots and the numbers are easy
to see when attaching the decorative parts since they do not
overlap each other on the nail T.

In such case, there is also an effect that less ink is used since
the amount of information to be printed is small.

Furthermore, in a case of the “location guide and size print
mode”, the sizes of size numbers showing size information
may be changed according to the size information.

In such way, the sizes of decorative parts can be grasped
more visibly. In this case, as mentioned above, the positions
and sizes of the decorative parts may be represented only by
the size numbers without printing spots showing the positions
of the decorative parts.

Also, the embodiment has been described by taking, as an
example, a case where the nail design image data ND stored
in the nail design storage area 522 includes the completed
image data d1, the base design data d2, the part location data
d3 and the part design data d4. However, the configuration of
the nail design image data ND is not limited to the above
example.

For example, the nail design image data ND may not
include completed image data d1, and may be formed only of
the base design data d2, the part location data d3 and the part
design data d4.

In such case, when a design selection screen is displayed
and thumbnail images for confirmation are displayed on the
display unit 13, the base design data d2, the part location data
d3 and the part design data d4 are superimposed to generate
and display the data for display.

Though the embodiment has been described by taking, as
an example, a case where the completed image data d1
includes part size data d1-1 which is size information of the
decorative parts, the part size data d1-1 may be included in the
part design data d4 and such like.

Though the embodiment has been described by taking, as
an example, a case where the part color data d4-1 which is
color information of the decorative parts is included in the
part design data d4, the part color data d4-1 may be included
in the completed image data d1 and such like.

Though the embodiment has been described by taking, as
anexample, a case where the part location data d3 and the part
design data d4 are provided separately, the position informa-
tion of decorative parts, the size information of decorative
parts, the color information of decorative parts and such like
may form single data as data regarding the decorative parts.

The embodiment has been described by taking, as an
example, a case where the completed image data dl, base
design data d2, part location data d3 and part design data d4
are stored in the nail design storage area 522 so as to be
associated with each other as nail design image data ND for
each of the nail designs. However, the nail design image data
ND is not limited to this.

For example, a plurality of base design data d2, part loca-
tion data d3 and part design data d4 may be separately stored
in the nail design storage area 522 so that the user can freely
select and combine the data.
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Alternatively, a combination pattern by default may be
stored so that printing is performed in the default combination
when the user does not select the combination.

The embodiment has been described by taking an example
where the nail image storage area 521 and the nail design
storage area 522 are provided in the storage unit 52 of the
control device 50. However, the present invention is not lim-
ited to the case where the nail image storage area 521 and the
nail design storage area 522 are provided in the storage unit
52 of the control device 50, and another storage unit may be
provided.

The embodiment has been described by taking, as an
example, a nail print apparatus 1 which can perform printing
on nails of four fingers sequentially. However, the present
invention can be applied to an apparatus in which a finger is
inserted one by one and printing is sequentially performed on
a nail of a single finger.

The embodiment has been described by taking, as an
example, a nail print apparatus 1 which can perform printing
on a nail of a finger of hand. However, the present invention
can be applied to an apparatus which can perform printing on
a nail of toe.

It goes without saying that the present invention is not
limited to the embodiment and changes can be appropriately
made.

Though several embodiments of the present invention have
beendescribed above, the scope of the present invention is not
limited to the above embodiments, and includes the scope of
inventions, which is described in the scope of claims, and the
scope equivalent thereof.

What is claimed is:

1. A nail print apparatus, comprising:

a printing unit which has a print head that performs printing

on a nail of a finger or toe; and

a control unit which generates (i) a first image by reducing

a decorative part image corresponding to at least one
decorative part so as to be smaller than the decorative
part or (ii) a second image by reducing a size image
indicating size information of the decorative part so as to
be smaller than the decorative part, and controls the
printing unit to print the first image or the second image
at a specified attachment position of the decorative part
on the nail.

2. The nail print apparatus according to claim 1, wherein
the control unit controls the printing unit so as to print the first
image in a color which is set.

3. The nail print apparatus according to claim 2, wherein
the color is set based on data of color information indicating
colors of a background design and the decorative part.

4. The nail print apparatus according to claim 1, wherein in
a case in which a size of each of a plurality of reduced
decorative part images respectively corresponding to a plu-
rality of decorative parts becomes equal to or larger than a first
setting value when the plurality of decorative part images are
reduced at a preset reduction rate, the control unit performs
control to reduce the plurality of decorative part images at the
preset reduction rate and generate a plurality of first images
respectively corresponding to the plurality of decorative part
images.

5. The nail print apparatus according to claim 1, wherein:

a plurality of decorative part images include a first decora-

tive part group and a second decorative part group, the
first decorative part group only including at least one
first decorative part image which has a size smaller than
a first setting value when the first decorative part image
is reduced at a preset reduction rate, and the second
decorative part group only including at least one second
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decorative part image which has a size equal to or larger
than the first setting value when the second decorative
part image is reduced at the preset reduction rate,

the control unit performs control to set a size of a first

image for the first decorative part image of the first
decorative part group to be the first setting value, to set
the first image to be same as the first decorative part
image, or to not print the first image for the first deco-
rative part image, and

the control unit performs control to set a first image for the

second decorative part image of the second decorative
part group to be an image obtained by reducing the
second decorative part image at the preset reduction rate.

6. The nail print apparatus according to claim 1, wherein
the control unit controls the printing unit so as to print the
second image in a color which is set.

7. The nail print apparatus according to claim 6, wherein
the color is set based on data of color information indicating
colors of a background design and the decorative part.

8. The nail print apparatus according to claim 1, wherein
when a size of each of a plurality of decorative parts is equal
to or larger than a second setting value, the control unit
performs control to set sizes of a plurality of second images
respectively corresponding to the plurality of decorative parts
to be smaller than respective sizes of the plurality of decora-
tive parts and proportional to the respective sizes of the plu-
rality of decorative parts, the second setting value being a size
of a decorative part when a size of a smallest second image
corresponding to said decorative part from among the plural-
ity of second images is a predetermined minimum value.

9. The nail print apparatus according to claim 1, wherein:

aplurality of decorative parts include a first decorative part

group and a second decorative part group, the first deco-
rative part group only including at least one first deco-
rative part having a size smaller than a second setting
value, and the second decorative part group only includ-
ing at least one second decorative part having a size
equal to or larger than the second setting value,

the control unit performs control to set a size of a second

image for the first decorative part of the first decorative
part group to be a predetermined minimum value, or to
not print the second image for the first decorative part,
and

the control unit performs control to set a size of a second

image for the second decorative part of the second deco-
rative part group to be smaller than a size of the second
decorative part and proportional to the size of the second
decorative part.

10. A print method of a nail print apparatus, the nail print
apparatus including a printing unit having a print head that
performs printing on a nail of a finger or toe, the method
comprising:

generating (i) a first image by reducing a decorative part

image corresponding to at least one decorative part so as
to be smaller than the decorative part or (ii) a second
image by reducing a size image indicating size informa-
tion of the decorative part so as to be smaller than the
decorative part; and

controlling the printing unit to print the first image or the

second image at a specified attachment position of the
decorative part on the nail.

11. The print method according to claim 10, wherein the
controlling includes controlling the printing unit to print the
first image in a color which is set.

12. The print method according to claim 10, wherein in a
case in which a size of each of a plurality of reduced decora-
tive part images respectively corresponding to a plurality of
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decorative parts becomes equal to or larger than a first setting
value when the plurality of decorative part images are reduced
at a preset reduction rate, the method comprises performing
control to reduce a plurality of decorative part images at the
preset reduction rate and generating a plurality of first images
respectively corresponding to the plurality of decorative part
images.
13. The print method according to claim 10, wherein:
a plurality of decorative part images include a first decora-
tive part group and a second decorative part group, the
first decorative part group only including at least one
first decorative part image which has a size smaller than
a first setting value when the first decorative part image
is reduced at a preset reduction rate, and the second
decorative part group only including at least one second
decorative part image which has a size equal to or larger
than the first setting value when the second decorative
part image is reduced at the preset reduction rate, and
the method includes:
performing control to set a size of a first image for the
first decorative part image of the first decorative part
group to be the first setting value, to set the first image
to be same as the first decorative part image, or to not
print the first image for the first decorative part image,
and

performing control to set a first image for the second
decorative part image of the second decorative part
group to be an image obtained by reducing the second
decorative part image at the preset reduction rate.

14. The print method according to claim 10, wherein the

controlling includes controlling the printing unit to print the
second image in an image color which is set.
15. The print method according to claim 10,
wherein
the method comprises setting sizes of a plurality of second
images respectively corresponding to a plurality of
decorative parts to be smaller than respective sizes of the
plurality of decorative parts and proportional to the
respective sizes of the plurality of decorative parts when
sizes of each of the plurality of decorative parts is equal
to or larger than a second setting value, the second set-
ting value being a size of a decorative part when a size of
a smallest second image corresponding to said decora-
tive part from among the plurality of second images is a
predetermined minimum value.
16. The print method according to claim 10, wherein:
a plurality of decorative parts include a first decorative part
group and a second decorative part group, the first deco-
rative part group only including at least one first deco-
rative part having a size smaller than a second setting
value, and the second decorative part group only includ-
ing a second decorative part having a size equal to or
larger than the second setting value, and
the method comprises:
performing control to set a size of a second image for the
first decorative part of the first decorative part group to
be a predetermined minimum value, or not to print the
second image for the first decorative part, and

performing control to set a size of a second image for the
second decorative part of the second decorative part
group to be smaller than a size of the second decora-
tive part and proportional to the size of the second
decorative part.

17. A nail print apparatus, comprising:

a printing unit which has a print head that performs printing
on a nail of a finger or toe; and
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a control unit which generates first images for a plurality of
decorative part images respectively corresponding to a
plurality of decorative parts, and controls the printing
unit to print the first images at specified attachment
positions of the decorative parts on the nail,

wherein:

the plurality of decorative part images include a first deco-
rative part group and a second decorative part group, the
first decorative part group only including at least one
first decorative part image which has a size smaller than
a first setting value when the first decorative part image
is reduced at a preset reduction rate, and the second
decorative part group only including at least one second
decorative part image which has a size equal to or larger
than the first setting value when the second decorative
part image is reduced at the preset reduction rate,

the control unit performs control to set a size of a first
image for the first decorative part image of the first
decorative part group to be the first setting value, to set
the first image to be same as a the first decorative part
image, or to not print the first image for the first deco-
rative part image, and

the control unit performs control to set a first image for the
second decorative part image of the second decorative
part group to be an image obtained by reducing the
second decorative part image at the preset reduction rate.

#* #* #* #* #*

20

24



